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@ Unlocking system for use with cards.

@ An unlocking system is used with cards (2,4) each having
recorded thereon a secret humber (6), a plurality of subnum-
bers (A,B), a specifying code (C) for selecting at least one of
the subnumbers, and an effective period (D). The system
comprises a card reader (6} for reading the data recorded on
the card, .a memory (90} for storing a secret number,
specifying code and effective period, and a processing unit
< for unlocking (10). The processing unit reduces the effective
period stored in the memory by 1 in terms of unit time, e.g. 1
o day, upon lapse of every unit time, e.g. 1 day or 24 hours. The
N unit further compares the secret number (G) on the card with
the secret number in the memory and gives an unlocking
instruction when a match is found between the two secret
numbers, with the effective period {D) in the memory
exceeding a predetermined period, e.g. 0. When the secret
© number on the card is not identical with the secret number in
the memory, the processing unit checks whether or not the
© two secret numbers are in a predetermined relation estab-
lished with use of the sub-number (A,B) selected by the
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W

specifying code (C) in the memory from among the plurality
of subnumbers on the card, and gives an unlocking instruc-
tion and stores in the memory for renewal the secret
number, the effective period and the specifying code on the

card.
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TITLE OF THE INVENTION

UNLOCKING SYSTENM FOR USE WITH CARDS

BACKGROUND OF THE INVENTIQN
field of the Invention /

The present invention relates to an unlocking
system’for use wi%h cards, and more particularlj to
such an unlocking éystem useful for buildings, such as
hotels, having large numbers pf rooms which must be
locked and which are unlocked frequently.by different
persons.
Description of the Prior Art

"Hotels have large numbers of rooms which must
be locked. Each of such rooms is usually provided on
the door with a mechanical lock, such as a tumbler lock,
which is opened and closed with a key. In the case of
locks for Qse with keys, the hotel clerk must hand the
key to a guest when he checks in and must receive the
key when he checks out. Thus the maintenance oI keys
is very cumbersome. Further when a key is lost, there

arises the necessity of replacing the lock itself “o



10

15

20

25

0043270

assure security. This requires %ime and cost.
Accordingly an automgtic unlocking system
has teen proposed which opens a lock in
response to an electric signél and which comprises 2zs
mounted on a door a card réader, a memory for sforing
a secret number ané 2 processing unit. A card having
a secret number megnetically recorded thereon is used
for this system. With this systemf the secret number
F,
read from the card by the card reader is compared with
a secret number stored in the memory, and when a match
is fouﬁd between the two numbers, the lock is ofened.
Every time a different guest is assigned the same room,
a card having a new secre% number recorded thereon is
handed to the guest. The secret number is changed by

a central control unit for concentrically controlling

a large number of rooms. Every time the secret number

"is changed to a new one, the changed new number is

transmitted from the central control unit to the memory
of the room concerned. Accordingly this system needs 2
communication cable between the central control unii
and the unlocking unit of each room. Such cables are
costly to install and require maintenance ané inspection
periocically.

.Another unlocking system is known which does

not require the installation of communication cables
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betweén the central control unit and the unlocking units
at rooms. With this system, a newly issued card bears

a new secret number in addition to the old secref number.
An unlocking unit installed an the door compares the new
secret number on the card with a secret number stored

in a memory to check whether or not the two numbers are
identical. If the numbers are not identical, the unit
subsequently checks whether the oléfsecret number on

the card matches the secret numbe;'in the memory. If
they are found to match, the lock is opened, and The

new seéret number on the card is stored in the ﬁemory.
Although random numbers are. used as the two secret
numbers on the card, the cérd is simple and ezsy to
counterfeif because the card bears only two numbers.

The system therefore involves a security problemn.

With either one of tpe systems described
above, the secret number is changed when the room is
assigned to a different person, so that if the room is
" not used subsequently for some other giest, the secret
number stored in the memory remzins the same as the
number on the card for the previous guest. Witk hotels,
the same room frequently remains vacant for several
days. In such a case,'it becomes possible for the
previous guest to use the room without vaying the Charge

until the next guest registers for theat room.



10

15

20

25

SN 0043270

SUIMARY OF THE INVENTION
An object of the presenﬁ invention is %o
provide an unlocking system for use with cards which
can be installed inexpensively'without the necessity
of providing communication cables between = centrai
control unit zné unlocking units a2t rooms. Since
the secret number used for this system is changed
every time the user of a particular géom changes, there
E
is no need to tzke specizal securityfmeasures even when
the card is lost or discarded.

. Another object of the invention is to »rovide
an unlocking system for use with cards, such that when
a new card is issued, the réiation'between the secret
nunber on the new card and the previous secret number
stored in the memory of an unlocking unit on the door
is not intelligible, the system therefore being very
useful.for essuring security.

Still another object of the invention is to
make it possible-to unlock a room with a card only
during a scheduled period of timé, such that after the

period has elapsed, the room is not unlockable unless

2 new card is issued.

Stated specifically, the invention provides
an unlocking system which is used with cards eech

having recorded thereon a secret number, a pluraliiy

BAD ORIGINAL 55\ |
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of sﬁbnumbers, 2 specifying codé for gelecting at
least one of the subnumbers, zné zn effective period.
The system comprises a card réader for reading the
data recorded on the card, a memory for sioring e
secret number, sveciiying code and effective pe}iod,
and 2 processing unit for umlocking.. The processing
unit reduces tThe effeciive period stored in the memory
by 1 in terms of univ time, e.g. %ﬁday, upon laﬁse of
every unit time, e.g. 1 dzy or 2ﬁ/hours. The unit
fursher compares the secrei number on the card with
the secret number in the memory ané gives an uniocking
instruction when a match is Iouna vetween the %wo
secret numbers, with the'éffective‘period in the memors
exceeding a predetermined periocd, e.g. 0. Yhen ihe
secret number on the card is not identical with the
secret number in the memory, the processing unit checks
whether oT not the two secrei.numbers are in a .
predetermined relation established with use of the suo-
number selected by the specifying co&e in the memory
from among the plurality of subnumbers on the card, and
gives an unlocking instruction and stores in the nemory
for renewal the secrei number, the effective perioad arc
the specifying code on the card.

Since the secret number irn the memory is

renewed by the card dzta, the system can be insiailec

BAD ORIGINAL
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at 2 low cost without the necessitf’of providing
communication cables between the.central control unit
and unlocking units at the roéms. The card bears a
plurality of subnumbers, which'are selected by the

cspecifying code in the memory. Therefore, the above- :

mentioned predetermined relation is very unintelligible.
Further since the card bears a subnumber and specifying
code which do not participate in processing the

4
current secret number, this is very useful for assuring

4

security. The lock can be opened with the card only

- during the effective period but can not be opened after 4

the lapse of the effective veriod unless a new card is
issued. When the present unlocking sysitem is applied
t0 hotels, the system eliminatesthe likelihood thket

a particular room remainsunoccupied after the lapse

iy

i

Hy

of the period of stay scheduled for the room, the
previous guest will use the rooﬁ without paying the
charge.

The card to be used for the unlocking system
is issued by a card issuing device, which comprises a
numerical value generator for generating a plurality
of subnumbers znd a specifying code for selecting at
least one of tke plurality of subnumbers, an inﬁut it

for entering an effective veriod, 2 memory for sioring

a orevious secrei number and a previous specifying

e

i
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code, a2 processing unit for prevering = current secres
number in a predetermined relation to the previous
secret number with use of the previous secret number
in the memory and the subnumbér selected by the previous
specifying code in the memory from among 2 plurality of
current subnumbers obtazined from the numerical value
generator, a memory conirol unit for storing in the
memory the current secret number agﬁ;a current specify-
ing code obtzined from the numeric;l value generzior,
and an encoder for recording on a2 card the current
secret number vrevared,the plurelity of current-sub—
numbers and the current specifying code obtained from
the numericel value generator, and the effective period
entered. Thus every time the user changes, the card
issuing device issues a card having a new secret number
recorded thereon. Once the seqret number has been
renewed, the previous card is no longer usable for
unlocking. This eliminates the need to take specizl
security measures for the preceding cards.

The present invention, which is useful for
room doors of hotels, is of course applicable to doors
of various other buildings such as apartments, @oors
of motor vehicles, doofs of lockers, etc.

The invention will become more zpparent froc

the following cdescription given with reference to fke
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accompanying drawings.

"BRIEF DESCRIPTION OF THE DRAVINGS .

FPig. 1 shows how a‘card is issued;

Figs. 2 and 3 shdw the Eard and data recordec ;
on the card; ]

Pig. 4 shows how to unlock a door;

Pig. 5 is a perspective Yiew showing the
7/

4

appearance of a lock and an unlocking unit on the door;

Fig. 6 is a block diagram showing the interior
constrﬁction.of a2 card issuing device;

FPig. 7 is a flow.chart showing the operation

Pig. 8 is a flow chart showing an operation
for renewing the number of stay days stored in a
memory of the card issuing device, using the outnut of
a2 timepiece;

Pig. 9 is a block diagram showing the interior
construction of the unlocking unit;

Pig. 10 is a flow chart shoﬁing the overavion
of the unlocking unit; -

Fig.1ll is a flow chart showing an operation
for renewing the number of stay days stored in a
memory of the unlocking unit, using the outputr of a

timepiece;
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rig. 12 is a flow chart showing a2 simplaified
card issuing procedure;

fig. 13 is a flow c;grt'showiﬂg the operation
of the unlocking unit with use of a2 card issuved by the
procedure of Fig. 12;

Big. 14 is a flow chert showing another
methoa of checking the secret number;

rig. 15 is a block diagram showing another

;

{

0

embodiment of unlocking unit; and /

4

Pig. 16 is 2 time chart showing the opersticn

of the unlocking unit of Fig. 15.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
The invention wiil be described below as
embodied for use with hotels having large numbersof
rooms wWith doors which are lockable.
FPigs. 1 to 4 show a general process starting
with issuing of a card znd ending at unlocking of =2
door with ﬁse,of the card. A card issuing device 1

is installed on the front desk of a hotel. When cards

(B
H
[4M]
fol)

2, 4 are inserted into the issuing device 1, the ces
card data are megnetically recorded on a magnetic siripe
3 of each card by the procedure to be described later.
There are two tyves of cards. The card 2 is issued,

for example, when a guest checks in and hanced to Lim
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for zccess to the room assignea. *he door of that

room only can be unlocked only within a scheduled

veriod of sftay with use of the card 2. The other cars

4 is uvsed by 2 hotel maid. The main uses this card

to unlock the &oor of the room once a day for cleaning,

B

The guest card 2 has recorded thereon a hotel code H,

23RS e s e

room number N, secret number G, two subnumbers A, B,
specifying code C for selecting qﬁe of the subnumbers,
and the number of days of stay’%. Although these
numbers N, G, A, B and D are recorded on the card,

of course as encoded, the term "number" is used for

s T L

a2 better understanding._.An affiix "2" is attached to
the numbers or codes G; A, B and C-in Pig. 2 to
indicate the number of times the card has been issued
for the szme unlocking unit. When issued, the card 2
is handed to the person assigned to the room concerned.
An unlocking unit is attacﬁed to the éoor 5 of each
room and includes a card reader 6, which is attached
to the outer side of the door 5. A fixed knob 7 is
also attached to the outer side of the door 5. The
room number N is shown on an upper vortion of the door-.
The card reader 6 is of the manual scanning type.

lhen the guest inserts the proper card 2 info the caré
reader-6 for scanning, the lock on the door $ is openeb

as will be described later. A card reader of the

~
BAD ORIGINAL £
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automafic scanning type is of coufée usable. The raid
card 4 has recorded thereon the hotel code E and =z raid
secret number GO. The maid similarly inserts this

card 4 into the card reader 6 for unlocking.

In the following description, the hotelucode,
room number, secret numbers,rsubnumbers, specifying
code and the number‘of days of stay will be referred to
only by the corresponding character§5H, N, G, GO, A, B,
C and D, resvectively, when appareﬁ%.

Pig. 5 shows the appearance of a lock attached
to the'door of each hotel room. The lock has an
sutomatic locking function. When the door 5 is closed,
a trigger bolt 9 functions to fix a latch 8 for
autometic locking. When the proper card 2 or 4 is
inserted into the card reader 6, the unlocking solenoid
69 (Fig. 9) to be described later is energized, and a
pilot lamp 13 goes on. If 2 push button 11 on the
knob 7 is depressed, the latch is released to unlock.
The lock is prowvided with auxilisry means for mechénicel
unlocking with use of a key. Vhen the key is inerted
into a keyhole 12 and then turned; the lock is opened.
The door 5 is provided on its inner side with an
inner handle (not shown). The lock can be unlockec es
desired by the handle. ILocks having such automatic

unlocking function is well lmown.

BAD ORIGINAL g»
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Fig. 6 showg the interiaf construction of
the card issuing device 1. The card issuing device
1 comprises a2 keyboard 15, zh input buffer-register 16
therefor, random number generétor 17, display 24,
encoder 25, timepiece 26, control circuit 27 thefefor,
arithmetic a2nd logical unit (ALU) 20, arithmetic
registers (Ral, Ra2) 21, 22, flag (Fl) 23 for showing
the result of operation, a group off}egisters 30 for
storing various items of data, RAM/4O for storing data
and address specifying register (4D) 39 for the RA&N 40.
The ke&board 15 includes keys for the numbers 0-9, and ;
keys "DATE"™ and "CLASS" for the dete and class of
rooms. The random number-éenerator 17 comprises an
oscillator 18 and =2 counter 18 for couniing up the
output pulses of the oscillator 18. The register
group 30 includes seven registers 31-37 for loading
the seven kinds of card datavindividually. The RAE
40 has areés 41-43 for storing information zbout the
classes of the rooms, areas 44-58 for storing
information relating to the rooms, an area 60 for
storing the hotel code H, and an area 61 for storing
the number M of rooms. In the »resent embodiment,
the rooms are divided into the first, second and
third classés. The first class rooms have room

nurnbers 1-10, the second class rooms have room numbers

BAD ORIGINAL @
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11-29, zand ithe thira class rooms have room numbers 30
and up. In the areas 44-58 are siored the room number
N, secrei number G, svecifying code C and number of
days of stey D at the location for each room. The
area 41 has stored therein the head address of the
area for storing the information about the first class
rooms, i.e. the adcress of the location 44 in the
present case. Similarly, the areaé 42, 43 have stored
y -
therein the head addresses of %he areag for sioring.
the information about the second and third class
rooms,.i.e. the adéresses of the locations 50, 52,
respeciively. Fig. 6 does not chow the program memory.
An affix ©"1" israttached-to previous card
acata G, A, B and C to represent the 'same, and current
data items are revpresented by G2, A2, B2, C2. Current
G2 is prepared by the card issuing device 1 from
previous Gl and C1l, and current A2 or B2. Cl1l, A2, B2
are random numbers which are read out from the random
number generator 17. The subnumbers A, B may be of
any number of figures, but numbers of fhree or four
figures are preferable. Previoué Cl is a coGe read ous
when previous Gl was prepared. when current G2 1is
prepared,-CQ is read out for the subsequent secrev
number. Either "1" or "O" is used as the speciiying
code C. The subnumber A or B is sélected according to

v

BAD ORIGINAL @
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she va_ue. With the present embodiment, $the subnumber
A is selected when the code C is 1, znd the subnumber
B when the code C is O.

There are various methods of calculation for

the preparation of G2. Examples are:

G2 =Gl + (A2 or B2) (1) é
G2 = GL x (A2 or B2) (2) §
G2 =mx Gl + n x (A2 or B2) ‘j - (3) ?
Gz = (61)% + (22 or B2) / (4)

whereiz m and n are constant numbers which are stored
in the RAM 40 of the card issuing device 1 and in the
RAL 9C of unlocking unit 10 To be described later.
In this way the current sec}et number G2 is so prepared
that it has a predetermined relation to the previous
secret number Gl. Eguation (1) is used for the
present embodiment.

for example, 2 card forua room with a room

number N is issued. It is assumed thet the locations

- 54, 55, 56 of the storing area for N in RAH 40 have

storedé therein N, previous Gl and Cl. Further O is
storedé in the location for stay days when the room
is unoccupied. The room with N is vacant, and O is
stored in the location 57. The locations of the aress

A1-61 zre addressed with consecutive numbers.

".CJ

ig. 7 shows the steps of 2 card issuing
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operation by 1he device 1. In the following cdescription

b

the registers Ral, Ra2, AD and flag F1l will be

repres

[{))

rted merely by Ral, R22, AD ané #1 when ap-

varent. With reference %o Fié. T, Wwhen a numerical
value indicating the class of the room is entered by
the keyboard 15, the input is loaded into the buffer-

re

M

ister 16 (step 101). When the key "CLASS" is
Gepressed in the keyboard 15 (step/in), the class
incicating value of step 101 is tf;nsferred to the
register Ral (step 103). Subsequently a2 reference
eddress is loaded into the register Re2 (step 104).
By the reference address is;meant.by the address of
the location (not shown) immediately preceding the
location 41. If the address of the location 41 is
41, the address 40 is loaded into Ra2. The data of
Ral, Re22 is then added, and thg address register AD
is loaded with the result (step 105). Since 1 is

zdded to the reference address, the location 41 is

atdressed by this operation when &a first class room

is specified, and the location 42 or 43 is addressed

in the case of second or tThird class. The heaa
edaress of the area for the class stored-in the ;ocation
(one of 41-43) specified by the addéress in AD is read
end transferred to AD and Ra2 (steps 106, 107). If

2 third class room is specified, address of the loca-
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tion 52 is read from the locetion 43. By %he location
52 being specified by this addressz, the room number 20
stored in the location 52 is rezd and loaded into

the register 32 (step 108). -

Next 1 is lozded into Ral (step 109), the
agata in Ral, Ra2 is added, and Ra2 is loaded Wijh the
result (step 110). Subsequently the data in Ra2 is
transferred to AD, and the location (noyishown),next

/7
t0 the location 52 is addressed (sten 111). Since
the loceation next to the location 52 has stored therein
previoué Gl of the room with number 30, Gl is read out
and iransferred to the register. 33 (step 112).

There is 1 in Rai (s%ep 10¢), andé Re?2 has
stored the address of the location next to the location
52. With the resulting sum, further next location is
adcressed wherein Cl is stored (steps 113, 114). C1
is read oﬁt by this address and iransferred to the
register 34 (step 115).

Similerly the contents of Ral, Ra2 are added
(step 116). By the result of the addition, the
locztion is addressed in which the number of days of
s%ay is stored (stev 117). D is rezd out and trans-
ferred to the register 37 (step 118). The D is loaded
2lso into Ral (step 119). Then Re2 is cleared of the

datz, i.e. O (step 120). Rz22 is subtracted from Ral.

0043270
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If the result of subtraction is 6.(D = 0), the fiag 71 :c
set at 1. therwise, the flag Fl is set at O (step 121).
When F1 is 1, the number of’days of stay, D, is 0, and
the room is unoccupied. Steﬁ 131 therefore follows.
Vihen F1 is O, the room is occupied. Step 123 follows to
cearch for other room (step 122).

In step 123, the contents of ADare transferred
to Ra2, the end address is loaded ihto Ral (step 124),

/

and Re?2 is subiracted from Ral (s%ep 125). The end.
eddress of the area containing the information relating
to each room of every class is referred to as such.
For examvple, in the case of tThe Ifirst class, it is the
address of the location stéring the number of days of
stay for the room number 9. If the adéress of the
location for reading D in step 118 is the end addéress,
the result of subtraction in step 125 is O, in which
case £1 is set at 1. Otherwise, Tl is reset at O.
If F1 is 1 (step 126), all the rooms in the class
concerned hZve been completely checked. <Since no vacant
room has been found, "NO VACANCY" is shown on the display
24, whereby the process is completed. (Step 130) If
# is O (step 126), all the rooms have not been checked,
so that Ral is loaded with 1 (step 127), and Ral end
Re2 zre added, whereby the address of the location in

which the room number to be checked next is stored. The
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resuls of the addtion is loaded iﬁto Ra2 (step 128) ané
transferred to AD to address the next location (step
129). Step 108 thereafter follows agein to rezd, the
room number N, secret number-Gl and specifying code C1
in the same manner as abové. The data is transferred
to the registers 32, 33, 34, and the number of days of
stay is read to check as to whether or not it is 0.

In this way +the rooms aqé checked for the dzy

4

number D. If the number D for tﬁ% room with room number
N is found to be O, the room number N is éhown on the
displa& 24 and is also transferred to the regis{er 32

(step 131). The count on the counter 19 at this time

" is read from the random .number genérator 17 as =

subnumber A2 and is loaded into the register 35 (step
132). The number of days of stay and "day" are
entered by keyboard 15 (steps 133, 134). Uvon entry of
day, the Xeyed-in number D iérlOaded into the regisier
37 (step 135). As in step 132, a random number is
read from the random number generator 17 and loaced
into the register 36 as a subnumer B2 (step 136).
Previous Cl in the register 34 is transrerred
to Ral (step 137), the register Ra2 is loaded with O
(step 138), znd Ra2 is subiracted from Ral in ALU 20,
vhereby whether previous Cl is 1 or O is checked. If

Cl is 1, the subtraction result is 1. Fl is then

BAD ORigina @
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reset at 0. Converzely if Cl is>0, the subtrzction
result is 0. At this time, F1 is set at 1 (step 139).

The state of F1 is checked (step 140).. If
it is 0, the subnuaber A2 i;'transferred from the
register 35 to the register Ra2 (step 141). When 71
is 1, the subnumber B2 is transferred from the register
36 to the register Re2 (step 142). Previous Gl is
trensferred from fhe register 33 tgﬁthe register Ral
(step 143). Ral, Ra2? are =2dded, é;d the result is
transferred to the register 33 as current G2 (step 144).

T wili be understood that by steps 140-144, current
G2 is calculated from Equation (1) with use of A2 or’
B2 seiected by previous Cl, and previous Gl.

Since the‘count on the cognter 19 of the
generator 17 ends with a figure 1 or 0, this is loadec
into the register 34 as current C2 (step 145).
Utilizing the address used for reading the number of
days of stay in step 118, D of register 37 is stored
in the location (in this case, 57) for the stay day
nuniber for N in the RAK 40, whereby the number of days
of stéy in RAW 40 is renewed (step 146).

The contents of AD, i.e. the address of fthe
location 57 is transferred to Ral (stev 147), 1 is
iloaded into the register Ra2 (step 148), Ra2 is

subtracted from Ral, the result is transferred to AD
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(step 14Q), whereby the locazion 36 is a2ddressed.
Current C2 in the register 34 is stored in the location
56 (sted 150). Similarly the date in AD is transferred
to the register Ral (step 151), Rz2 is subtracted from
Ral, the result is transferred to 4D, the location 55
is addressed (step 152), and current G2 in the register
33 is siored in the location 55 (stev 153). Thus

the contents G1, Cl of the locatiogﬁ 55, .56 are changed
to G2, C2 resrectively. The hotel(code H is trans-
ferred from the zrez 60 of the RAK 40 to the register
31 (stép 154). TFinelly all the items of deta H, N, G2,
c2, A2,.B2 and D in the group of registers 30 are

sent to the encoder 25 and/encoded‘in the cerd 2 (s{ep
155).

Although N, Gl and Cl zre read from RAN 40
and loaded into the registers 32, 33 2nd 34 in the
above process (steps 108, 112; 115) for ezch room, the
rooms may first be checked as to D only, and after-a
room in whi¢h D is O is found, N, Gl a2nd Cl relzting
$0 the room may be read out.

fthen the guest checks out, the number of days
of stay stored in the RAW 40 for the room concernec
mey be changed to 0. However, in response 1o a day or
dete chenge signzl from the timepiece 26, 1 may be

subtracted from zll the stey aay numbers (except where 0)

RAN ORIGINAL @
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stored in the RAE 40, for example, at 10:00 2.m. 1o
renew the number of days of stay. Fig. 8 shows the
steps of renewing the number of éays of stay. .

Vith reference to Fig. 8, a day or date change
signal is produced from the timeviece 26 (steD léO),
whereupon the total number of rooms, M, included in
the program is stored in the area 61 of the RAL 40
(step 161). The zddress of the loeétion,(i.e. location
A7 in the present case), where the’;tay day number of
the first room stored in the RAK 40 is stored, is
loaded.into AD (step 162). Since the location 47 is
eddérescsed by AD, the stay day number D is read from
the location and transferréd to RA1l (step 163). UNext
RA2 is cleared (0) in step 164, and Ra2 is subiracted
from Ral. If the result is 0, Fl1 is set at 1. ther-
wise, F1 is reset at O (step 165). When Fl is 1 (sted
166), step 170 follows since the readout D is 0. When

Pl is 0, 1 is subtracted from D in step 167, in which

"Ra2 is first loaded with 1, Ra2 is subtracted from Rzl

(step 168), and the result (D - 1) is stored in the
original location 47 (step 169).

To check whether or not the subrractign
procecss has been compléted for all the stzy day numbers,
the number of rooms, M, is transferred from the area 61

to Ral (step 170), Ra2 is loazded with 1 (sten 171),

s
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Ra2 is subiractedé from Ral, and th; resuli is lozded
into Rel and also stored in area 61 (step 172). 1In
this way, 1 is subtracted from the room number M every
time the subtraction is conducted for one stzy day
number. Accordingly the number K is indicative of the
nuzber of a2reas for stay day numbers for . which the
subtraction process has not been carried out. To check
whether or not the number of rooms,lﬁ, is 0, Ra2 is
;

cleared to O (step 173), Ra2 is subtracted from Ral
and F1 is set to 1 if the result is 0. Otherwise F1
is resét to O (step 174).

The state of F1 is then checked (step 175).

If it is 1, the process for the areas for 21l the stey

day numbers hzs been comnleted, hence sermination. When
3 e ’ .

rl is 0, data is trensferred from AD %o Ral to effect
the process for the location of the next stay day
nurter (step 176). Ra?2 is loaded with 4 (step 177),
Rzl and Ra?2 are zdded z2nd the result is loaded into AD
(step 178). Step 163 thereafter follows to read the
day number at the next location to conduct similar
subtraction successively.

Fig. 9 shows the unlocking unit-10 on the
¢oor 5. The unlocking unit 10 comprises ithe card
reader 6, timevpiece 65, control circuit 66 including

an instruction register, decoder, interruption conirol

T—

0043270 . "
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circuif ané the like, <imer 67, flgp—flop (FF) 68,

unlocking solenoid 69, ALU 70, arithmetic registers
(b1, Rb2) 71, 72, flag (F2) 73 for showing the resulis
of calculztion, a group of registers 80 for storing

various items of cata and RAM 90 for storing adata.

In this embodiment, the unit is held in unlocking stete

for a ovredetermined period of time T after unlocking.

Upon lapse of the time T, the unit iﬁlreturned to
7

7

locking state. A %timer 67 is used for measuring the

time T. The group of registers 80 includes seven

registers 81-87. The RAM Q0 has locations 91-97 for

storing H, N, G, C, D, T and GO.
The unlocking unit 10 redds data from the

caré 2 or 4 and releases the lock when the secret

‘number G in the card datz is in one of the following

relations to the secret number G or GO stored in the

location 93 or 97 in the RAI 90 and,at the same time,

- when the stay day number D in the location 95 of RAM

90 is not O. One of the predetermined relations

involving the secret numbers is that the secret number

G read by the cerd reader 6 is identiczl with or matches

the secret number G in the location 93. Another

relation is that the secret number G read by the card

reader 6 is in the relation of Zquation (1) relative to

the secret numter G in the location 93, Equation (1)
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involving the subnumber A or B on the card an¢ the

n

pecifying code C in the location 94. Supnpose the

¢ ceta includes G2, A2, B2 and the locations 893, G4

(@)

H

2
contain Gl, C1. The lock is released when the secret

numbers Gl 2nd G2 are in the relation of Equ&ti&h (1)

established with use of the subrnumber A2 or B2
selected by the specifying code Cl. Since in this case

B odae . RENNROEPIE 0T 8 s

the room with the number N is assighed to 2 changed
;

guest, G2, C2 on the card are stored in the locations
g3, 94 of the RAK S0 in place of Gl, Cl. Still another
relati&n is that the maid secret number GO on the maiad
card 4 is identical with the secrei number GO stored §
in the location 97 of RA 90. ‘ |

It is now assumed that the areas 91, 92, 96, 97;
of the RAN 90 have storea- therein the hotel coadae H, |
room number N, +time setting T for the timer 65 anc meid
secret number GO, respectively, with the flip-flop 68
in reset state. With reference to Fig. 10 showing
the steps of unlocking with the unit 10, 2 card 2 or 4
is inserted into the card reader 6, whereupon +the data
on the card 2 or 4 is read and lozded into the group of
registers, 80 (step 181). E is transferred from the
locaticn S1 in the RAL 90 (step 182) to Rbl (step 182),
end H in the register 81 it itransferred to Rb2 (step

183) to check the kotel code. RD2 is subtracted from
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Rpl. If the result is 0, F2 is ;et to 1. Otherwice,z2
is reset to O (step 184). The state of the fleg 72 is
then checked. T2 which is 1 indicates that the ¢ard
deta H is authentic, so thet step 186 follows to check
the room number N. If the flag #2 is 0, this iﬁaicates
that the card is counterfeit. <The process is terminated
without unlocking,

As is the case with the gﬁecking of the hotel
7
code H, the room number N in the {ocation g2 of RAL- 90
is transferred to Rbl in step 186. N in the register

82 is transferred to Rb2 (step 187). BRb2 is subtracted

(@4

).

from Rbl. If the result is 0, P2 is set at 1 (step 18
#2 which is 1 (step l89),iﬁdicates‘that the number N
is an authorized one. <Stev 190 follows for checking
the secret number G.  If F2 is 0, the process is
terminated without unlocking.

It is assumed that the registers 83-87 are
loaded with current G2, C2, A2, B2 and D and that the
locations 93, 94, 95 of RAN 90 have recorded therein
previops Gl, Cl ana D. In step 190, Gl in the location
93 is transferred to Rbl. Next,'G2 or GO in the
register 83 is transferred to Rb2 (step 191). RE2 is
subtracted from Rbl. If the result is 0, 72 is set 1o
1 (step 192). Otherwice, F2 is reset to 0. The state

of F2 is checked (step 193). If it is 1, step 192
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follows. When it is 0, sien 203 is execuied.

If the location 92 of RAIl S0 contains G1,
while the register 83 contains‘GZ, these secret numbers
zre not identical, hence "NO" f&r step 193. This
ie the cazcse W%When a new card.has been issued to = ne%
guest for room numbter N. Subseguently, therefore, the
+wo numbers Gl and G2 are checked as to whether or not
they have the relation of Egquation (%fi .In step 203,
Cl is transierred from the loczation é4 in RAM 90 to
Rbl. BRb2 is then loaded with O (step 204). RbL2 is
subtracted froﬁ Rbl. If the result is 0, 72 is set

%0 1, or if it is 1, F2 is reset %0 O (step 205).

. Wnen P2 is O, step 207 is executed for selecting A2,

end if it is 1, step 209 follows for selecting B2 (step
206). In either case, GL in the location 93 is trans-
ferred to Rbl first (steps 207 and 209). When F2 is O,
A2 is transferred from the register 85 to Rb2 (step
208). If F2 is 1, B2 is iransferred from the register
86 to Rb2 (step 210). Gl in Rbl is added to A2 or B2

in Rb2, -and the resuli is loaded into Rb1 (step 211).

G2 is transferred from the register 83 to Rb2 (step 212)

and Rb2 is subtracted from Rbl. If the result is O,
72 is set %0 1, whereas if it is 1, F2 is reset %o O
(step 213). The date in Rbl is the sum of Gl and A2 or

B2, and the data in Rb2 is G2, so that the subtraction

BAD ORIGINAL @
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result, when O, means thaet the Secre: numbers Gl znd G2
v the relation of Equation (1). Step 214 there-
Tore follows ior unlocking: ﬁnless the subtraction
result of step 213 is O, G;'and G2 are not in the rela-
tion of Egquation (1). Consequently if F2 is O kstep
21%2), the vrocess is terminzted without unlocking.

Thus unless the secret number storec in RAKN G0 and

the secret number borne on the cagﬁ 2 are in the

impossible to unlock.

WWhen sten 214 revéals that 2 is 1, currens
G2 in the register 33 is stored in the locavion 93 of
RAIE 90 for the remewal of the secret number (step 215).
further C2 in the register 84 is stored in the loca-
tion of RAXM 90 for renewal in preparation of the carc
to be issued subsequently (step 216). Further D in
register 87 is stored in the location 95 of RAN 90
(step 217).

After the foregoing processing, Ttime setting
T stored in the location 96 of R4l 90 is read, -and
the timer 67 is set for the time (step 198). At the
seme time, the flip-Fiop #F is set (step 199), where-
upon the solenoid 69 is sctuveted, which in turn ovens
the lock. Time is messured by sutiracting 1 from the

contents of the timer 67 at a predetermined interval
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until the contents reduce +to 0 (step 200), whereuvon
(step 201) FF is reset (step 202). Thus the unit is
held in unlocking state while'FF.is in set state during
the predetermined period of time T. The time mezsuring
step 200 may alternatively'be effected by subﬁraction
with use of Rbl andé Rb2.

Since Gl in the location 93 of RANM Q0 hzs
been renewed to G2 by stev 215, the Qéta in the register
83 matches the data in the locationf§3 when the seme

o

card is to be used for unlocking ("YES" for stev 193).

In this case, step 194 follows for checking the siay

day number. rirst, D in the location 95 of RA# 90 is
transferred to Rbl, and O is/then lozaded into Rb2 (ster
195). RDb2 is subtracted from Rbl. When the result is
0, F2 is set to 1. Otherwise, 72 is reset to 0 (step
196). PF2, if 1, means that D is 0, so that in this case
the process is terminated_wiﬁhou% unlocking. If D is
not 0 (F2 = 0), step 198 is executed to set FF to

hold the unit 'in unlocking state for the predetermined
period of time T.

Since the meié card 4 contazins no room number
data N (zero contents), siep 189 proves "NO." In this
case, the maid secret number GO is checked in step 218.
Pirst, GO in the location 97 of RAL 90 is transferred

to Rbl, and GO in the register 83 is then transferred

Q'
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to Rb2 (step 219). REb2 is subiracted from Rbl. IF the
result is found O, F2 is set to 1. If otherwise, 2 is
reset 10 O (step 220). fWhen 72 is 0, the secret
number in the location 97 does not metch that in the
register 83, with the result that the process is
terminated without unlocking (step 211).

When £2 is 1, D in the location 95 ofi Rak 90
is transferred to Rbl (step 222), O is loaded into Rb2

/

7
(step 223) andé Rb2 is subirzcted from Rbl to check

whether or not D is O (step 224). If the subtraction

result is 0, ¥2 is set to 1. If otherwise, F2 is reset

to 0, in which case D is not O. Step 226 therefore
follows. Rb2 is loaded with;l, 1l is subtracted from

D in Rbl ané the result is lozded inito Rbl (step 227).
The data (D-1) in Rbl is stored in the location 95 of
RAM 90 for the renewal of stay day number (step 228).
The hotel maid unlocks the room once a day for cleeaning.
Accordingly the number of remaining days of stay stored
in RAM 90 is reduced by 1 upon lavse of every day when
the maid unlocks the room.

After 1 has been subiracted from the stay dey
number D in the location 95 of RAL 90 (step 228), and
also when *the day number D is O (sted 225), an unlocking
process is executed by step 188.

The daily renewzl (subiraciion of 1) of the

BAD ORIGINAL
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stay déy number stored in the ared 95 of RAL 90 cen
be effected also in response to a day or date change
signal from the timepiece 65. ?ig. 11 shows this
process for illustrative purposes. When a day change
signal is produced from thé timepiece once a day )
(step 231), 1 is subtracted from D only when D is not

0, by the same steps as steps 222 to 228. The result

is stored in the location 85 for thgfrenewal of D
/

¥

(steps 232-238).

When a plurality of meids are available for
2 multiplicity of rooms, each of the maids is aésigned
predetermined rooms for cleaning so tﬁat each of
the rooms may be unlocked,énly by the meid in cherge
thereof. Further to avoid trouble that would occur
when the maid in charge changes or the maid card is
lost, it is desirable that the maid card, like the
guest'card, be adapted for the remewal of the secret
number.

Although the presence of the room number N
distinguishes the guest card from the maid card .
according to the embodiment descfibed, the magnetic
stripe on the card may have recorded thereon an idenii-
fication code for identifying the type of the carc.

In this case, a code representing the guest and anctiher

code representing the maid are stored in the RAL Q0.

=R ARIINAL @ '
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A<ter the hotel code H has been checked, the identifica-
tion code reed from the card is compared with that
stored in RAN G0 so that the’'card is further processed
in accordance with the result.

While the length of stay of the guest ié
expressed in days with one dazy used as the unit time,
one hour may be used as the unit time for measurineg
time, such that the data relating t@itherlength of stay
and stored in the memory can be red&ced upon lapse - oFf
2 predeitermined number of unit hours, e.g. every 6 or
12 houfs.

Inétead of using two subnumbers A and E,
three or more subnumbers may be prepared so that one
or a2 plurality of sutnumters will be selected ty the
specifying code C. In this. case, the code C is not
one of two values, i.e. O or 1, but is selected from
three or more values. With the embodiment described,
either one of the subnumbers A2 and B2 is selected
with use of previous Cl, when current G2 is prepeared
by the card issuing device 1 and also when the unlocking

unit 10 checks whether or not previous Gl and current

" G2 are in the relation of Equation (1). The current

specifying code C2 is of course usable for this
purpose.
Fig. 12 shows a more sirplified card issuins

r
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process, in which the stay day number is not considered

a1t 2ll. Accordingly the day number D is neither recorded

orr the card, nor is it stored in fhe date area of RALl
40 for each room. The registor 37 is unnecessary.
The rooms are not divided into classes. Pig. 12 does
not show the process for addressing the locations in
RA 40.

The numbers indicating vacany rooms are given

7
on a display (not showvm). With reference to the

disvley, the hotel clerk enters the number of an

unoccupied room with use of the keyboard 15 (stép 241).

The keyed-in réom number is loaded into the register
32. The keyboard 15 has a,s%art key, which, when
depressed (step 242), step 243 et seq. azre performed.
The process from step 243 through 257 is almost the
seme as the process from step 132 through 155 in Fig. 7T
although different in order. Each of the steps in

Fig. 12 is .given in perentheses the corresponding

step number showvn in Fig. 7 and will not be described.

Fig. 13 shows the unlocking process of the

urlocking unit 10 executed with use of a card prevarsc

jo]]

by the process of Fig. 12. The czard bears no stay day
rumber, while no maid card is used, so that RAIT Q0 of
the unit 10 need not include the locations For D and

GO. The register 87 is not necessary, either. The

BAD ORIGINAL @
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vrocess of Piz 13 is substantizlly “the same as %he
process shovm 1in rfigz., 10, exclusive of checking of
the stay day number (steps 194—i97), checking of the
maid card (steps 218-221) and renewal of the stay day
numter with use of the maid card (steps 222-228).

Each of the steps of

5

ig. 13 is given the corresvondiznz

stev number showvn in Fig. 10.

’N

In steps 283-289 (steps 2075213), A2 or R2
. . . /
is added to previous Gl, ard whethe¥ or not the result

of the addition maiches current G2 is checked.

Llternatively A2 or E2 may te subitracted from current

G2, and whether or not the result matches previous GL

mzy be checked. ¥Yig. 14 cshows this vrocess.

irst, current G2 is transferred from the register 83
to Rbl (steps 302, 304). Subsequently, in accoréance
with the state of #2, A2 or B2 is transferred from the
register 85 or 86 to Rb2 (step 303 or 305). BRD2 is
subtracted from Rbl, and the result is loaded into Rbl
(step 306). 61 in the location 93 of RAN 90 is
transferred to Rb2 (step 307). Rb2 is subtracted from
Rbl. F2 is set to 1 or O according to the subtraction
result (steps 289 and 213).

In place of a master key for unlockinghall or
some of the rooms of a hotel, it is possible 1o

prepare a card having a function equivalent to that of

5/
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ihe master key. Such a card will be termed a2 "master
card," to which the unlocking unit 10 is apvlicable.
A code identifying the master:card, secret number,’
epecifying code and subnumbers are recorded on'a
ragnetic stripe on the master card. On the other-ﬁané,
2 code for identifying the master card, secret number
and previous specifying code are stored in svecified
locations of RAX 90. The data on thgfmaster card is
reazd by the card reader 6, which fif;t checks whether
or not the two card identifying codes are identical.
When they are found to match, the secret number‘on the
card and that in RAM 90 are checked for a match. The
lock is ovened when the two’ﬁumberé are found idenviczl.
If the masier card is lost or when there
arises a need to change the secret number on the card,
2 master card is issued bearing a secret number and
subnurber which satisfy the relation of Equation (1),
for example, with use of previous secret number and
specifying code.  Vhen the new master card is used for
unlocking, steps similar to steps 279-292 (203-316)

are executed to check whether or not the vprevious ané

‘current secret numbers are in & predetermined relation,

subject to the condition that ithe master card identi-
fying cocdes zre identical. When the two secret

numbers are found to be in the predetermined relation,

BAD ORIGINAL @ |
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the secret number zndé snecifying code in RAL: GO are
renewed. After the secret number has been renewed,
the locks concerned are ovenable only with the new

master card and can not be opened with the previous

Wl

master card. Such a master card will be used suitably
by maid supervisors ané managers.
While the unlocking unit 10 is adapted for
use with a central processing unit,féspecially with
2 microprocessor, the unlocking unit can be composed
10 of various logicz2l circuits in combination as seen in.
fig. 15. Fig. 16 shows output signzls from ciréuits
included in the unlocking unit 315 shown in Fig. 15.
liore specifically, Fig. l6a:ShOWS fhe operation in =2
steady state which coes not involve, for example,
15 = renewal of the secret number, and Fig. 16b shows an
operation involving renewal of ﬁhe secret nunmber.
Pig. 15 shows a card reader 6, a2 group of registers
80, a first memory 90 and a solenoid 69, which, for
‘convenience sake, are given the same reference numerals
20 as the card reader, group of registers, RAl and soleroid
| shown in Fig. 9, respectively. The unit 315 of fig. 15
has functions eqqivalent to those illusireted in_the
flow chart of fig. 13.
It is essumed that a secona memory 376 has

25 stored therein Gl or G2 read from a2 card 2 in the

BAD ORIGINAL @
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nreceding unlocking operation. A filv-flop 370 has been
preset. The card data H, N, G2, C2, A2, B2 read by ths
card reader 6 is stored in the Tegisters 81-86 of the
group 80. The first memory 90 has stored therein a
rotel code H, room number N, secret numbers Gl (G2)°

ant specifying code C1l (C2). The hotel codesH ané

room numbersN in the registers 81, 82 and the first
memory 90 are compared by a comparat055354A, and when
they are found identical, =2 match sigéal a 1ls producec.
The match signal 2 is fed to a differentiation circuit
388, which produces an outvut to oven a gate 389. The §
gecret number G stored in the second memory 376 is .
trensferred to an arez 93 of’%he first memory 90. The
G's of the register 83 and area 93 are comvared in =z
comparator 354B. When they are found identical, =z

match signal b is generated. The two match signails

2 and p-are sent to an AND circuit 359, which in turn
produces an output to actuate a monostable multivibrator
358. The multivibrator 358 produces an output for a
predetermined period of time (corresponding to the

time setting T for the timer 67) %o energize the
'solenoid 69 and oven the lock for the predetermined
period of time. VYhen the outoput from the multivibrztior
358 falls upon lapse of the time, the output from a NOT

circuit 399 rises. This is detected by a aifferentiz-

BAD ORIGINAL @
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tion circuit £00, giving a reset signal R. The regicier
group 80 is reset by the reset signal R and is cleared

of the data, and a2t the same time, the flip-flo» 379 is

\

reset.

t

If the hotel codes H and room numbers N, or

the secret numbers G in the register group 80 and first

e

memory 90 are not identical, at leacst one of the match
signals g and b is not procuced, so that the lock will

I
i

not be opened. !/

In the presence of the signal a because the
hotel éodes H 2nd room numbers N are identical
respectivély, but in the absence of the match signal b
since the secret numbers G-ére not -identical, a signal
given by a NOT circuit 385 causes an AND circuit 380
to produce a signel ¢, which is fed to AND circuits 381,
382 and also to the flip-flop 379, which is therefore
set. ‘A signal 4 represents the state of the specifying
code Cl stored in the first memory 90. If the code Cl
is 1, the signal & is produced, causing the AND circuit
381 to produce an out»ut, which is detected by a
differentiation circuit 392. The circuit 392 in furn
generates a signal e %o open a gate 3894, wieredy the
subnumber A2 is selected. The number A2 is sent to an
adder 378. ilhen the svecifying code C1l is O, the

signzl 4 is not given, with the result that the NOT
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circuit 382 generates an outnut whiéh cauvses the ARD
circuit 382 to ovroduce an output. This output is
cetected by a differentiation circuit 393, which »produces
an output signal g, thereby opeﬁing a gate 395. As 2
result, the subnumber B2 ié sent to the zader 378.‘
The secret number Gl stored in the zrea 93 of

the first memory 90 is added to the subnumber A2 or B2

selected by the specifying code Cl inj%he adder 378,
y

4

end the result is stored in a2 memory circuit 377. Since
the output of the AND circuit 381 or 382 is given via zn
CR circuit 383 to & timer 384{ the timer 384 préduces,
unon lapse of @& predetermined veriod of time %, an out-
zut £, which is detected by;; ¢ifferentiation circuit
360. The circuit 390 produces an ouiput, which opens
2 gate 391. The addition result given by the adder
378 is itransferred from the circuit 377 to the aresz G§3
of the first memory 90.

When the secret number G2 in the register 83
metches the addition result stored in the area 93 of
the first memory 90, the comparator 354B produces a
ratch signal b. Since the flip-flop 379 has been set
by the signel c, the signal b causes an AND circuit 387
T0 produce an outout, which ie detected by a différentia—
<ion circuit 398 to give a signal E. The signel E

ovens gates 396 and 397. G2 in the register 83 is

BAD ORIGIMAL  dig)
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storéd in the second memory 376:-and C2 in the register
84 it stored in the srea 94 of the memory 90.

On tre other hand, the match signel b .causes
the multivibrator 358 to produce a signal which holds
the lock oven for the precetermined veriod of time,
uvon the lapse of which & reset signal R is given in
the manner already described. When G2 read from the
cerd 2 and Gl stored in the memorx;90 are found to be

7
in the relation of Equation (1), “the lock is opened in
this way, and G2 and C2 read from the card 2 are
stored.in the memory 90 for renewal. .

The czrd issuing device can of course be
composed of logicel circuits in combination, eimilarly,

Although G2 in the register 83 is sent +to
and stored in the second memory 376 with use of the

signal E in the above embodiment, the storea data

(circuit 377) given by the adder 378, or the deata

- stored in the area 93 of the first memory 90 may be

sent to and stored in the second memory 376.
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CLAIMS v

1. An unlocking system for use with cards

urzlity of subnumbers and a specifying code for

selecting &t least one of {the subnumbers, comprising::

card reader for reazding the dazta recorded on the

card,

memory for storing at least 2 secret ;number,

A
yd

electric unlocking meznsg, J

first control means for comdaring the secret number

on the card with the secret number in the -
memory To give an unlocking instruction to the
electric unlocking means when a metch is found

between the two secret numbers, and

second control means for checking whether or not the

secret number on the card and the secret number in
the mémory are in 2 predetermined relation
established with use of the subnumber selected by
the specifying code from among the plurality of
subnumbers to give an unlocking instruciion to

the electric unlocking means ané %0 store the secret
number of the card in the memory for the renewal oI
the secret number in the memory, when the secret
number on the carc and the secret number in the

pemory are in the predetermined relation.
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2. An unlocking sysiem 25 defined in claim
1 whersin the subnumbers are random numbers.
3. An unlocking system as defined in cleim 1
~ wherein the memory has stored therein a secret nu;ber
ané a specifying code, and the second control meazs
checks whether or not the secret number on the card
5 and the secret number in the memory are in a
predefermined relation established with use of the
£
subnumber selected by the specifyiné code of the memory
from among the subnumbers on the card to give an
unlocking instruction to the electric unlocking”means
10 and to store the secret number and thé specifying
code of the card in the memdfy for the renewal of the
secret number 2nd the specifying code in the memory,
when the secrét number on the card and the secret
nupnber in the memory are in the preaetermined relation.
4. An unlocking system for use with cards
each having recorded thereon a2 secret number, a
-plurality of .subnumbers, a specifying code for select-
ing at least one of the subnumber, and an effective
5 period, comprising:
a card reader for reading the data recorded on the
cerd,
a2 memory for storing at least a secret number and &n

effective period,

‘ 6
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first control means for reducing the effective period
stored in the memory by 1 in terms of unit time
upon lapse of every unif tﬁmé;

second control means for producing an unlocking signal
when the secret number on the card is identical
with the secret number of the memory, with the
effective period irn the memory exceeding a pre-
determined period, and ' f ]

third control means for producing aé unlocking insiruc-
tion and storing the secret number and the effective
pe;iod on the card in the memory when the sécret
number on the card and the secret number in the
memory 2re in a predetermiﬁed relation established
with use of the subnumber selected by the speéifying
code from zmong the plurszlity of subnumbers.

5. An unlocking system as defined in claim 4
wherein the effective periods are in terms of effective
day number, and the first control means reduces the
effective day number in the memory by 1 upon lapse of
every day.

6. An unlocking system as defined in claim 4
which further comprises a time measuring unit and in
which the first control means reduces the effective
period in the memory in response t0 an output from
the time measuring unit.

—

e
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.. 7. An unlocking sysiem as defined in claeim
4 which is onerable also wWith use of a forced unlocking -
card hav;nghracord¢§Vtherein'a forced unlocking secret
number and in which the memory has stored therein =z

) : ! :
forced unlocking secret ngmber, the first control means
being pperative to produce an unlocking signal ané to
reduce the effective period in the memory by 1 in terms
of unit time when the secret numbéer on the forced

. ST )
unlocking card is identical witH the forced unlocking
secret number in the memory.

' 8. An unlocking system as defined in clzim 4
wherein the memory has stored therein a secret number,
an effective period and a specifying code; and the thirc
control means produces an unlocking instruction and
stores the secret number, the effective period and
the specifying code of the card in the memory when the

secret number on the card and the secret number in the

memory are in a predetermined relation established

.with use of the subnumber selected by the specifying

code in the memory from zmong the plurality of sub-
numbers on the card.
9. A card issuing device comprising:

2 numerical velue generztor for generzting a plurality

|

e

of subnumbers ant & sgec

h

fying code for selecting at

least one of the plurality of subnumbers,

BAD ORIGINAL



[
\Nn

e I

0043270

a2 memory for storing a vprevious secrgt number and a
previous specifying code,

2 processing unit for preraring 2 current secret
number in a2 vredetermined rela%ion with {the previous
secret number with use of.the previous secret numger
in the memory and the subnumber selected by the
previous specifying code in the memory from among 2

plurality of current subnumbers obtained from the
y

s
I
ki

numericzl value generator,
a memory control unit for storing in the memory ihe

-currént secret nﬁmber ané a current specifying code

obtained from the numerieal value generafor, and %
means for recording_on a card'the current secret

number prepared, and the plurzlity of current

subnumbers z2nd the current specifying coce obtained

from the numerical value generator.
10. A card issuing device zs defined in clzixm
9 wherein the subnumbers are random numbers.

' 11. A card issuing device as defined in claim
9§ wherein the current specifying code is irrelevant to
the previous specifying code.

12. A card issuing device as defined in clzin
Q@ which furtker compriseé means Ior enitering =zn effective
period and in which the recording means records on the

card the current secret numbter prevared, the plurality

' A
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of current subnumbers and the current specifving code
obtained from the numerical value generator, and the

effective veriod entered. -
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